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WHAT IS CLAIMED IS: 



-A^-method of providi] 



!cfncal power to multiple pow€ 



4) 

W 
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§51 
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1 

2 consuming devices, the method comprising the steps of: 

3 interconnecting each of the power consuming devices to a fiber optie'line, 

4 so that each of the power consuming devices is selectable for operation tKereof by 

5 transmitting one of multiple optical wavelength bands through tiae fiber optic 

6 line, and wherein each of the transmitted optical wavelength/bands causes a 

7 respective at least one of the power consuming devices to be selected; and 

8 transmitting various of the optical wavelength b^nds through the fiber 

9 optic line, thereby supplying electrical power to corresponding selected ones of 
10 the power consuming devices. 



1, wherein the transmitting step 



ing devices for operation thereof 



1 2. The method accqrding to Cl^ 

2 further comprises: 

3 selecting a first one off the power const 

4 by transmitting light having a first wavelei&th through ^the^fiber optic line, 

5 thereby causing electrical power to be supmiea^Qjjoe-first power consuming 

6 device; and 

7 transmitting light haftnk a second/Wavelength through the fiber optic line, 

8 thereby selecting a second oneNof^tlie power consuming devices and causing 

9 electrical power to be Applied to the second power consuming device. 



1 3. Tj?e method according to Claim 1, wherein the interconnecting step 

2 further comprises interconnecting one of multiple control modules between each 

3 of the po^er consuming devices and the fiber optic line, each of the control 

4 module^rbeing interconnected between a respective one of the power consuming 

5 devices an^Jiie-fibeMpticiine. 
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1 4: The method according to Claim 3, wherein each of the contra 

2 modules is responsive to the corresponding optical wavelength band or the 

3 respective power consuming device. 
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5. The method according to Claim 4, wherein in the transmitting step, 
light output from each of the control modules is converted/K) electrical power 
supplied to the respective power consuming device whefn the corresponding 
optical wavelength band is transmitted through the fiber-optic line. 



6. The method according to^aim-i^yherein the interconnecting step 
further comprises interconnecting^6ne of multiple WDM drops between the fiber 
optic line and each of the p^afwer consuming devices, each of the WDM drops 



being interconnected between the fiber/optic 
power consuming devices. / 



ine and a respective one of the 



7. The method accordlnetd Claim 6, whereifTttelnferconnecting step 
further comprises intercomjecfing one of multiple opto-electric converters 
between each WDM drop the respective power consuming device, each opto- 
electric converter being imerconnected between one of the WDM drops and the 
respective power consuming device. 



1 8. The inethod according to Claim 6, wherein each of the WDM drops 

2 includes an optical circulator and a Bragg grating interconnected to the fiber 

3 optic line. 



1 9./ The method according to Claim 1, wherein the interconnecting step 

2 further/comprises interconnecting multiple optical couplers to the fiber optic line, 

3 and interconnecting one of multiple optical filters between each of the power 

4 consuming devi ces and a corresponding one of the optical couplers, each of the 

5 q£liear^ tflters passing a selected optical wavelength band — and — bein g A 
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6 irtfefconnecxed between one ot the power consuming "devices — and — tftg 

7 corresponding optical coupler. 



1 10. The method accordiji^td^lqfri^^ transmitting step 

2 further comprisessiixttiifaheously \^£nsjaaitting multiple ones of the optical 

3 wavelejigth^Bands through the fiber optic line, thereby selecting corresponding 
lu ltiple ones of the power consuming dpvices for operation Jliereof. 



11. The method according to Claim lo^^jvhersin-^^ 

2 wavelength bands are trai^mitted"tftfo^ fiber optic line by interconnecting 

3 a first optigal^ctyiapler to the fiber optic line, the first optical coupler receiving 

4 separate optical wavelength bands from multiple tunable filters. 



1 12. The method according to Claim 11, wherein each of the tunable 

2 filters is interconnected between the first optical coupler and a second optical 

3 coupler, each of the tunable filters receiving a relatively broad optical wavelength 

4 band from the second optical coupler. 



13. The method accordingjo^ the multiple optical 

2 wavelength bands arejransiffitted through the fiber optic line by interconnecting 

3 an optical coupler to the fiber optic line, the optical coupler receiving separate 

4 optit^Twavelength bands from respective multiple tunable lasers. 
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-T h e meth od-accordmg to Claim i^whereinjn^thej^ 
electrical power is supplied to the G^esp€>mralg^elected on^s- of the power 
consuming devices by providin^f^ectric^^ at least one 

power ^ppl]Tand^the corresponoing^selected ones of the power consuming 
devices. 
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The metho d—--3Ccording fo Claim 14, "wherein ihe electrical 
connection providing step is performed by supplying electrical power frorrKan 
opto-electric converter to a switch for each of the selected ones of the" power 
consuming devices. 
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16. The method according to Claimj^ whereirfln the transmitting step, 
electrical power is supplied to the corr^poMmg selected ones of the power 
consuming devices in a manner which trarfsp^its data to the corresponding 
selected ones of the power consuming/devices. 



17. The method according to Claim 16, wherein data is transmitted to 
the corresponding selected ones of the power consuming devices in digital form. 




The method according to Claim 16, wherein data is transmitted to 
selected ones oftlie puwei consuming devices in analog form. ^ 
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The method according to Claim 1, wherein the power consuijuflg'' 



devices are data storage devices, and wherein in the transmitting^step, data 
transmitted through the fiber optic line is stored incpK»e§ponding selected ones 
of the data storage devices. 



1 20. The m§th(xl according to Claim 1, wherein the power consuming 

2 devices are ^d€vices having programmed functions, and wherein in the 

3 transmitting step, the functions are performed in response to the supplying of 

4 ✓electrical power to the corresponding selected ones of the devices. 



1 2ii H ie^metho d a ccordj 

2 interconnectine-ari< 




Vftirt her Coxtipr ts ing the step~t5T 
ic ling . 
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^22. Ihe method according to Claim 21, wherein the sensorTnehjE 
intrinsic fiber Bragg grating. 



23. Thg^Higfhod accordmg ro-£lakn^i, wherein multiple ones of 
sensor§^ar6mterconnected in tEe fiber optic line. 
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1 2^1 AirelecSical power distribution system, comprising: 

2 a fiber optic line; 

3 multiple power consuming^ae^Aces; and^^^ 

4 multiple control modules inte^onnected between thejiber optic line and 

5 the power consuming devims^eichjpf the control modules being interconnected 

6 between the fiber optic^ltraf and qne ofthejjower^onsuming devices, and each of 

7 the control monies beingu^rative to select the respective power consuming 

8 device for^slipplying electrical power thereto in response to one of multiple 

9 optic^Pwavelength band s transmitted throu gh the fiber optic line, each of the 

10 optical waydengtlTbands causing one of the~^ontrol--iA^ules to select the 

11 < ^espective power consuming device for supplying electrical powerTfterete,--*. 



i^qJ* 25. The system^^cordkig-tcrClaim 24, wlierein the multiple optical 
2 ^wavelengtiT bands are transmitted singly through the fiber optic line. 

1 Thg-svstem according to Qailir 24. vvli eretn-4he- "lu ltiplft optical 

2 wavelengthjDan^y^ fiber optic line. 



1 ^p)" 27. The system according to Claim 26, furtherj^om 

2 tunable filters and a first optica]j^iaplef4iit^^ the fiber optic line, the 

3 first opticalcpupler^receiving separate optical wavelength bands from the 

4 myltipletunable filters. 

1 28. The system according to Claim 27, wherein each of the tunable 

2 filters is interconnected between the first optical coupler and a second optical 

3 coupler, each of the tunable filters receiving a relatively broad optical wavelength 

4 band from the second optical coupler. 
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29. The system according to Claim 26, further comprising an optical 
coupler interconnected to the fiber optic line, the optical coupler receiving 
separate optical wavelength bands from multiple lasers. 



S^^/* ^ e s y stem acc °rdin g^o Claim 29, wherein at lea st one ofr-lffr 



multiple las 



tabtelasen 



3*5 33*e-systenr- accoi'dmg Lo Claim 24, wherein each of th^ -^ont^ 

modules includes a WDM drop interconnected between the fiber optic lirjefand 
the respective power consuming device. 



32. The system according to Claim 31, wherein eada^of the WDM drops 
includes an optical circulator and a Bragg grating interconnected to the fiber 
optic line. 



33. The system according 
electric converter interconnected 
respective power consuming 



to Cl#fm 32, further comprising an opto- 
een each optical circulator and the 



34. The system according to Claim 24, wherein each of the control 
modules includes an optioal coupler interconnected to the fiber optic line and an 
optical filter interconnected between the optical coupler and the respective power 
consuming deviceyand the optical filter being configured to permit the respective 
optical wavelengm band to pass therethrough. 



elect 




The system according to Claim 34, further comprising an opto- 
converter interconnected between each optical filter and the respective 
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r ^6: Thersystem according to Claim 24, wherein each of the cont 

modules is connected to a switch interconnected between at Jgast^tJne power 
supply and the respective power consuming 



37. The system according to t^laim ^l^hereijMlie switch is a field 
effect transistor. 



38^^ The system according to Claim 24, wherein electrical power is 
supplied to the select ed power co nsuming devices in a manner which transmits 
lectedone of digital and analog : 



^ ^39- The system according to Claim 24, wherein the power const 
devices are data storage devices. 



40. The sj^ietfTaccording to Claim 24, wherein the power consuming 
devices arejievices having programmed functions, each of the devices performing 
its respective function in response to electrical power being supplied thereto. 



41 TV>p cjyfttpm nrrordifttrtTTTInim ^ further rnrn^rhtnc nt IpiLltjno 
sensor interconnected in the fiber optic line. 



wherein the sensor includes an 




42. The system according to/Cla 
intrinsic fiber Bragg grating. 



43.^3Te system according to Claim 41, wherein there are multiple 
s ensofsintercormected in th B-fi h n r optin lin a^ 
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1 44. A well tool control system for selectively supplying electrical power to 

2 multiple electrical'power consuming well tools in a subterranean well, the system 

3 comprising: 

4 a fiber optic line extending in the well; 

5 multiple control modules interconnected to the fiber optic line; and 

6 multiple opto-electric converters, each of the opto-electric converters 

7 being interconnected between a respective one of the control modules and a 



€1 8 respective one of the well tools, and 



9 wherein each of the control modules is responsive to one of multiple 

10 optical wavelength bands transmitted through the fiber optic line to cause light to 

11 be transmitted to the respective opto-electric converter and thereby cause 

12 electrical power to be supplied to the respective well tool. 

1 45. The system according to Claim 44, wherein each of the control 

2 modules includes a WDM drop interconnected between the fiber optic line and 

3 the respective well tool. 



1 46. The system according to Claim 45, wherein each of the WDM drops 

2 includes an optical circulator and a Bragg grating interconnected to the fiber 

3 optic line. 



1 47. The system according to Claim 44, wherein each of the control 

2 modules includes an optical coupler interconnected to the fiber optic line and an 

3 optical filter interconnected between the optical coupler and the power 

4 consuming device, the optical filter passing a selected one of the optical 

5 wavelength bands . 
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1 48. The system according to Claim 44, wherein the multiple optical 

2 wavelength bands are transmitted singly through the fiber optic line. 

1 49. The system according to Claim 44, wherein the multiple optical 

2 wavelength bands are transmitted simultaneously through the fiber optic line. 

1 50. The system according to Claim 49, further comprising multiple 

2 tunable filters and a first optical coupler interconnected to the fiber optic line, the 
Jgj 3 first optical coupler receiving separate optical wavelength bands from the 
p 4 multiple tunable filters. 

5 2 = 

m 
m 

rji 1 51. The system according to Claim 50, wherein each of the tunable 

^ 2 filters is interconnected between the first optical coupler and a second optical 

m 3 coupler, each of the tunable filters receiving a relatively broad optical wavelength 

I] 4 band from the second optical coupler. 

1 52. The system according to Claim 49, further comprising an optical 

2 coupler interconnected to the fiber optic line, the optical coupler receiving 

3 separate optical wavelength bands from multiple lasers. 




1 53. The system according to Claim 52, wherein at least one of the 

2 multiple lasers is a tunable laser. 

1 54. The system according to Claim 44, wherein each of the opto-electric 

2 converters is connected to a switch interconnected between at least one power 

3 supply and the respective well tool. 



1 

2 



55. The system according to Claim 54, wherein the switch is a field 
effect transistor. 
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1 56. The system according to Claim 44, wherein electrical power is 

2 supplied to the selected well tools in a manner which transmits data in a selected 

3 one of digital and analog form. 



1 57. The system according to Claim 44, wherein the well tools are data 

2 storage devices. 

s 1 

jjj 1 58. The system according to Claim 44, wherein the well tools are 

m 2 devices having programmed functions, each of the devices performing its 

gj 3 respective function in response to electrical power being supplied thereto. 
UJ 

O 1 59. The system according to Claim 44, further comprising at least one 

J:; 2 sensor interconnected in the fiber optic line. 

^1 

5 : 
gss 

1 60. The system according to Claim 59, wherein the sensor includes an 

2 intrinsic fiber Bragg grating. 



1 

2 



61. The system according to Claim 59, wherein there are multiple 
sensors interconnected in the fiber optic line. 



